Oral health is an essential and integral part of general health and it contributes to overall health-related quality of life (QoL). Measuring oral health-related quality of life (OHRQoL) is important to obtain comprehensive data for oral health promotion programs as well as effective allocation of health resources. Objectives: To evaluate the impact of periodontal conditions on OHRQoL measured by using Arabic version of general oral health assessment index (GOHAI-Ar) among adult patients seeking dental care in university dental clinics in Riyadh city, Kingdom of Saudi Arabia Materials and methods: A cross-sectional study was conducted in a convenient sample of 200 dental patients (male = 140, female = 60) attending University Dental Clinics in Riyadh city, Kingdom of Saudi Arabia. Patient's socioeconomic status, smoking, toothbrushing, and flossing habits were recorded. Periodontal parameters such as plaque index (PI), gingival index (GI), probing depth (PD), and clinical attachment level (CAL) were recorded. The impact of periodontal conditions on OHRQoL was assessed using GOHAI-Ar questionnaire. Results: An overall mean GOHAI-Ar score of 27.33 ± 6.81 was observed among the study participants. Patients with gingivitis and periodontitis demonstrated mean GOHAI-Ar scores of 27.33 ± 6.81 and 27.55 ± 6.77. Arabic version of general oral health assessment index showed statistically significant differences in different age groups (p = 0.001). Married patients (27.89 ± 6.55) showed significantly higher GOHAI-Ar score compared to the unmarried (25.54 ± 7.36, p = 0.041). Patient's with regular brushing habits (28.95 ± 7.33) compared to irregular toothbrushing (26.64 ± 6.48) showed significantly higher GOHAI-Ar (p = 0.020). Similarly, subjects performing dental flossing (32.27 ± 6.6) showed significantly higher GOHAI-Ar scores compared to those who did not perform (26.72 ± 6.60) (p = 0.000). Conclusion: Adverse periodontal conditions can result in poor OHRQoL in patients seeking dental care in university clinics. Age, marital status, toothbrushing, and flossing habits were significantly associated with the OHRQoL in periodontally affected patients.
caregivers, and regular screening. 9 However, there is complete lack of studies on impact of periodontal diseases on OHRQoL among adults seeking dental care in Kingdom of Saudi Arabia. Such studies are required to gain a better understanding of the relationship between the patients' perceived impacts and the periodontal conditions that generate the greatest improvement in OHRQoL. This study is an attempt to examine the impact of periodontal conditions on OHRQoL by using general oral health assessment index (GOHAI).
The GOHAI is an instrument designed to evaluate the impact of oral conditions on QoL of the elderly population, 10 which has been validated and widely used in a variety of adult sample groups of all ages. 11 Many versions have been developed in different languages, e.g., Chinese, 12 French, 13 and Arabic. 14 GOHAI has been utilized in epidemiologic studies and has been recommended for use as an outcome measure in the assessment of dental treatment. 10 Hence, the present study was conducted to evaluate the impact of periodontal conditions on OHRQoL measured by using GOHAI among adult patients seeking dental care in university dental clinics in Riyadh city, Saudi Arabia.
MAterIAls A n d Methods

Ethical Approval
The study proposal submit ted to the research center (FPGRP/437310014/231) of Riyadh Elm University and the Institutional Review Board formally approved the study (RC/ IRB/2018/1129). Informed consent to participate in the study was obtained from the patients before the start of the study.
Study Design
This was a cross-sectional study involving adult dental patients seeking dental care in Riyadh Elm University dental clinics after fulfilling the inclusion and exclusion criteria. Study was conducted over a period of 4 months (October 2018-January 2019). Patients were recruited from the screening area of the dental clinics of Munisiya campus.
Inclusion Criteria
Subjects should have ability to understand verbal or written instructions and no use of systemic medications (i.e., sedatives, muscle relaxants, anti-inflammatory medications, and narcotic analgesics) within the past 3 months. Participants had at least 24 teeth in the oral cavity.
Exclusion Criteria
Patients aged <20 years of age, any systemic diseases affecting oral health (e.g., diabetes and renal failure), psychiatric disorders, or if they had received periodontal treatment during the previous 6 months.
Study Sample
A convenient sample of 200 adult dental patients fulfilling the inclusion and exclusion criteria was selected in the study after screening 500 patients seeking dental care in University Dental Clinics.
Data Collection
A special form was used to record the patient's age, gender, marital status, education, family income, smoking status, brushing, and flossing habits. Intraoral examination and patient-centered outcome measure Arabic version of general oral health assessment index were recorded. A single trained examiner recorded clinical variables of PI, GI, and PD was assessed as the distance between gingival margin and the deepest point of the pocket. Clinical attachment level was measured as the distance between the cementoenamel junction of the tooth and deep point of pocket depth. All the intraoral examination was performed by using mouth mirror, UNC-15 periodontal probe under chair light.
Questionnaire Content
Arabic version of general oral health assessment index developed by Atieh has shown an excellent reliability and validity to be used for the assessment of OHRQoL in Saudi Arabia. Arabic version of general oral health assessment index consisted of 12 items of physical function (eating, speech, and swallowing), pain or discomfort (use of medication to relieve pain or discomfort), and psychosocial function (worry or concern about oral health, dissatisfaction with appearance, self-consciousness about oral health, and avoidance of social contacts because of oral problems). All the GOHAI-Ar questionnaire item responses were recorded on a six-point Likert scale (0 = never, 1 = seldom, 2 = sometimes, 3 = often, 4 = very often, and 5 = always).
Questionnaire Administration
Questionnaire was distributed to the study participants in the male and female patient's waiting area of the Munisiya Dental Clinics. Study participants answered the questionnaire and returned it back within the 5 minutes. A trained research assistant collected all the questionnaires.
All the clinical variables and GOHAI-Ar were recorded for every patient and analyzed to assess the periodontal conditions and its impact on OHRQoL.
Statistical Analysis
The GOHAI-Ar score was calculated by sum up of the score of the 12 items experienced and it ranged from 0 to 60. For the item numbers 3, 5, and 7, scores were kept unchanged, and for all other items (1, 2, 4, 6, 8, 9, 10, 11, and 12) , scores were reversed so that higher score indicates more positive oral health.
Normality of the data were checked and the data were found to be not normally distributed as shown by Shapiro-Wilk's test (p < 0.005). Hence, nonparametric tests were applied to analyze the data. Descriptive statistics of frequency distribution, percentages, and mean scores, GOHAI-Ar, were calculated and compared between various characteristics of the study participants. Mann-Whitney U test, Krusskal-Wallis test, and Spearman's correlation tests were applied to evaluate the statistical significance. Higher GOHAI-Ar indicates favorable OHRQoL. For all statistical purposes, a p value less than 0.05 was considered significant. All the data analysis was performed in SPSS version 20. results Table 1 shows the distribution of the characteristics of the study subjects. In this study, most 88 (44%) of the study participants were in the age group of 41-50 years, mainly male 140 (70%) and married 152 (76%) having a family income of 5,000-10,000 SAR 88 (44%). A majority of the study participants were in government services 124 (62%) and smokers 110 (55%). High percentage of study participants 140 (70%) brushed irregularly and only 22 (11%) flossed their teeth regularly.
Participants responses on individual GOHAI-Ar items showed that the 61 (30.5%) never limit their kind of food they eat. Sixtythree (31.5%) seldom experience trouble in biting or chewing and 75 (37.5%) were able to swallow comfortably. While 92 (46%) always unable to speak clearly. Seventy-eight (39%) seldom able to eat without discomfort. Nearly, 72 (36%) of the participants always limited their contacts with people. However, 67 (33.5%) were seldom pleased with look of their teeth. Nearly 87 (43.5%) participants very often used medication to get relief from the pain. Seventy-two (36%) were seldom worried about teeth, gums, or dentures, while 81 (40.5.%) seldom showed self-consciousness toward teeth, gums, and denture. Eighty-eight (44%) were very often uncomfortable eating in front of others. Nearly one-fourth, 49 (24.5%) were often sensitive to hot, cold, or sweet foods, as shown in Table 2 . Figure 1 shows the distribution of the mean ± SD values of PI, GI, PD, CAL, and mean GOHAI-Ar scores. An overall mean GOHAI-Ar score was found to be 27.33 ± 6.81, while a mean GOHAI-Ar score of 27.33 ± 6.81 and 27.55 ± 6.77 was observed among patients with gingivitis and periodontitis indicating lower QoL (Fig. 2) .
Arabic version of general oral health assessment index score showed statistically significant differences with regards to the age groups of the study participants (p = 0.001). Similarly, study subjects those who were married (27.89 ± 6.55) showed significantly higher GOHAI-Ar score compared to the single subjects (25.54 ± 7.36, p = 0.041). Study subjects with regular brushing habits (28.95 ± 7.33) compared to irregular toothbrushing (26.64 ± 6.48) showed significantly higher GOHAI-Ar (p = 0.020). Similarly, subjects performing dental flossing (32.27 ± 6.6) showed significantly higher GOHAI-Ar scores compared to those who did not perform it (26.72 ± 6.60) (p = 0.000). Probing depth also showed significant difference with regards to the flossing habit (p = 0.002), as shown in Table 3 .
Spearman's test showed a significant correlation between PD and GOHAI-Ar (r = 0.183, p = 0.009), while GI and CAL showed insignificant correlation with the GOHAI-Ar (Table 4 ).
dIscussIon
Recently, emphasis has been placed to understand the effects of poor oral health from the patient's point of view with the The main findings of this study showed that subjects with periodontitis and gingivitis have lowered QoL as evidenced by lower GOHAI-Ar scores. Moreover, study subjects with periodontitis and gingivitis had similar effects on QoL from these conditions. This finding is similar to the study reported by ref. 1 among Turkish 17 Similar finding was reported among elderly people from Hafr-al-Batain area of the Saudi Arabia. 18 In this study, significant differences in the mean GOHAI-Ar score between the different age groups and marital statuses were observed. Patients aged above 50 years showed higher GOHAI-Ar score indicating better OHRQoL compared to the younger age groups. This finding is in-line with Taiwanese studies (47.8 ± 0.5) 19 and contradictory to the Indian study (41.57 ± 6.07), 20 wherein elderly patients showed higher GOHAI-Ar scores. Probable reason could be the presence of denture-related satisfaction at the ages above 50 years, which is considered as the strongest predictor of OHRQoL. 19 It has been observed that OHRQoL decreases with increasing age and is associated with social class. Individuals aged 75 years or above demonstrated lower OHRQoL than people aged 65-75 years. 21 It is generally expected that the unmarried or single individuals are more likely to have high self-perception and motivated to have new relationship in comparison with the married couples and showed lower OHRQoL. 22 However, in this study, married patients showed significantly higher GOHAI-Ar scores compared to the unmarried individuals indicating better OHRQoL.
In this study, dental health behaviors of toothbrushing and flossing were assessed in relation to the OHRQoL. The results showed that the subjects who brushed and flossed their teeth regularly had significantly better OHRQoL. This finding is in-line with the other reported studies. [23] [24] [25] When clinical variables were correlated with the GOHAI-Ar score, it was observed that OHRQoL significantly correlated with the PD while gingivitis and periodontitis did not show any significant correlation. This finding revealed that the gingivitis and periodontitis have similar adverse impact on OHRQoL of the study participants. This finding is similar to the study reported by Eltas et al. among Turkish population. 16 This study had some limitations. The OHRQoL measure is expressed based on subjective assessments in which there is every possibility that the patients may be inconsistent in providing information. Hence, one of the important limitations of this study was the use of single instrument to assess the OHRQoL. Second, cross-sectional study design utilized in this study could be another limitation of the study. This study finding cannot be generalized to the wider population as it was carried out among the patients seeking dental care in private university dental clinics. Despite the limitations, this study contributes to the literature on the relationship between OHRQoL and periodontal conditions among dental patients in Saudi Arabia. Further longitudinal studies will provide the better insight into periodontal conditions on OHRQoL among patients.
conclusIon
Within the limitations of this study, it can be concluded that adverse periodontal conditions have resulted in poor OHRQoL in patients seeking dental care in university clinics. Age, marital status, toothbrushing, and flossing habits were associated with the OHRQoL in periodontally affected patients. 
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